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Preface & Acknowledgements 
Welcome to our Ninth Annual Acquisition Research Symposium! 
This event is the highlight of the year for the Acquisition Research Program 
(ARP) here at the Naval Postgraduate School (NPS) because it showcases 
the findings of recently completed research projects-and that research 
activity has been prolific! Since the ARP's founding in 2003, over 800 
original research reports have been added to the acquisition body of 
knowledge. We continue to add to that library, located online at 
www.acquisitionresearch.net, at a rate of roughly 140 reports per year. This 
activity has engaged researchers at over 60 universities and other 
institutions, greatly enhancing the diversity of thought brought to bear on the 
business activities of the DoD. 
We generate this level of activity in three ways. First, we solicit 
research topics from academia and other institutions through an annual 
Broad Agency Announcement, sponsored by the USD(AT&L). Second, we 
issue an annual internal call for proposals to seek NPS faculty research 
supporting the interests of our program sponsors. Finally, we serve as a 
"broker" to market specific research topics identified by our sponsors to NPS 
graduate students. This three-pronged approach provides for a rich and 
broad diversity of scholarly rigor mixed with a good blend of practitioner 
experience in the field of acquisition. We are grateful to those of you who 
have contributed to our research program in the past and hope this 
symposium will spark even more participation. 
We encourage you to be active participants at the symposium. 
Indeed, active participation has been the hallmark of previous symposia. We 
purposely limit attendance to 350 people to encourage just that. In addition, 
this forum is unique in its effort to bring scholars and practitioners together 
around acquisition research that is both relevant in application and rigorous 
in method. Seldom will you get the opportunity to interact with so many top 
DoD acquisition officials and acquisition researchers. We encourage 
dialogue both in the formal panel sessions and in the many opportunities we 
make available at meals, breaks, and the day-ending socials. Many of our 
researchers use these occasions to establish new teaming arrangements for 
future research work. In the words of one senior government official, "I 
would not miss this symposium for the world as it is the best forum I've 
found for catching up on acquisition issues and learning from the great 
presenters." 
We expect affordability to be a major focus at this year's event. It is 
a central tenet of the DoD's Better Buying Power initiatives, and budget 
projections indicate it will continue to be important as the nation works its 
way out of the recession. This suggests that research with a focus on 
affordability will be of great interest to the DoD leadership in the year to 
come. Whether you're a practitioner or scholar, we invite you to participate 
in that research. 
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We gratefully acknowledge the ongoing support and leadership of 
our sponsors, whose foresight and vision have assured the continuing 
success of the ARP: 
• Office of the Under Secretary of Defense (Acquisition, 
Technology, & Logistics) 
• Director, Acquisition Career Management, ASN (RD&A) 
• Program 6xecutive Officer, SHIPS 
• Commander, Naval Sea Systems Command 
• Program Executive Officer, Integrated Warfare Systems 
• Army Contracting Command, U.S. Army Materiel Command 
• Office of the Assistant Secretary of the Air Force (Acquisition) 
• Office of the Assistant Secretary of the Army (Acquisition, 
Logistics, & Technology) 
• Deputy Director, Acquisition Career Management, U.S. Army 
• Office of Procurement and Assistance Management 
Headquarters, Department of Energy 
• Director, Defense Security Cooperation Agency 
• Deputy Assistant Secretary of the Navy, Research, 
Development, Test & Evaluation 
• Program Executive Officer, Tactical Aircraft 
• Director, Office of Small Business Programs, Department of the 
Navy 
• Director, Office of Acquisition Resources and Analysis (ARA) 
• Deputy Assistant Secretary of the Navy, Acquisition & 
Procurement 
• Director of Open Architecture, DASN (RDT&E) 
• Program Executive Officer, Littoral Combat Ships 
We also thank the Naval Postgraduate School Foundation and 
acknowledge its generous contributions in support of this symposium. 
James B. Greene Jr. Keith F. Snider, PhD 
Rear Admiral, U.S. Navy (Ret.} Associate Professor 
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Wednesday's Keynote Speaker: The Honorable Frank Kendall Ill, 
Acting Under Secretary of Defense for Acquisition, Technology, and 
Logistics 
Frank Kendall-Mr. Kendall is the Acting Under 
Secretary of Defense for Acquisition, Technology, 
and Logistics. He has more than 35 years of 
experience in engineering, m~nage~en.t, de.tense 
acquisition and national secunty affairs in private 
industry, government, and the military. He has been 
a consultant to defense industry firms, non-profit 
research organizations, and the Department of 
Defense in the areas of strategic planning, 
engineering management, and technology 
assessment. Mr. Kendall was vice president of 
Engineering for Raytheon Comp~ny, ~here he.was responsible for 
management direction to the engineering functions throug~out .the company 
and for internal research and development. Before as~uming his curr~nt 
position, Mr. Kendall was a managing partner at Renaissance Str~teg1c 
Advisors, a Virginia-based aerospace and defense-sector consulting firm. 
Within government, Mr. Kendall held the position of director of Tacti~~I 
Warfare Programs in the Office of the Secretary of Defense and the pos1t1on 
of assistant deputy under secretary of defense for strate~ic defense 
systems. Mr. Kendall is a former member of the Army Science .Board and 
the Defense Intelligence Agency Science and Technology Advisory Bo~rd, 
and he has been a consultant to the Defense Science Board and a senior 
advisor to the Center for Strategic and International Studies. Mr. Kendall 
also spent 10 years on active du~y with the A~my serving in Germany, 
teaching engineering at West Point, and holding research and development 
positions. 
Mr. Kendall is an attorney and has been active in the field ~f human 
rights, working primarily on a pro bono basis. He has worked with A~nesty 
International USA, where he served as a member of the Board of Directors, 
with Human Rights First, for whom he was an obs~rver at Guantanamo, and 
with the Tahirih Justice Center, where he was chair of the Board of 
Directors. 
Mr. Kendall is a distinguished graduate of the U.S. Military. Aca~emy at 
west Point, and he holds a master's degree in aer?space en~1~een.ng from 
California Institute of Technology, a Master of Business Admin1strat1on 
degree from c.w. Post Center of Long Island University, and a Juris Doctor 
from Georgetown University Law Center. 
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Plenary Panel: Defense Affordability 
Wednesday , May 16, 2012 
8:00-9:45 
a.m. 
Chair: Dr. Jacques S. Gansler, Director, Center for Public Policy and Private 
Enterprise, University of Maryland; former Under Secretary of Defense for 
Acquisition, Technology, and Logistics 
Panelists: 
Dr. Nancy Spruill, Director, Acquisition Resources and Analysis, Office of the 
Under Secretary of Defense for Acquisition, Technology, and Logistics 
Mrs. Eleanor R. Spector, Vice President, Prime Contract Management, Fluor 
Government Group 
Mrs. Katrina McFarland, President, Defense Acquisition University 
Jacques S. Gansler-Dr. Gansler is the former Under Secretary of Defense for 
Acquisition, Technology, and Logistics, and a professor, Roger C. Lipitz Chair in 
Public Policy and Private Enterprise, at the School of Public Policy, University of 
Maryland. Dr. Gansler is the director of both the Center for Public Policy and Private 
Enterprise and the Sloan Biotechnology Industry Center. As the third-ranking civilian 
at the Pentagon from 1997 to 2001, Professor Gansler was responsible for all 
research and development, acquisition reform, logistics, advance technology, 
environmental security, defense industry, and numerous other security programs. 
Nancy Spruill-Dr. Spruill is the director of Acquisition Resources & Analysis at the 
Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics. 
Dr. Spruill has been a member of the Senior Executive Service since 1995. She is a 
certified acquisition professional and an active member of the American Statistical 
Association. Her many honors and awards include the Defense Medal for 
Exceptional Civilian Service, the Defense Medal for Meritorious Civilian Service, the 
Hammer Award, and the Presidential Rank Award. She has contributed papers in 
publications of the statistics and defense analyses communities and authored 
articles in the general press on how politicians use-and abuse-statistics. 
Eleanor R. Spector-Mrs. Spector has been vice president for Prime Contract 
Management at Fluor Corporation since March 2011. Mrs. Spector leads the 
contracting organization for the Fluor Government Group. Prior to joining Fluor, Mrs. 
Spector was vice president of Contracts for Lockheed Martin Corporation from 2000 
to 2011. Mrs. Spector received numerous awards while she was at the Department 
of Defense, including the Presidential Distinguished Executive Rank Award (twice), 
the Presidential Meritorious Executive Rank Award (three times), the Distinguished 
Civilian Service Medal (three times), the National Public Service Award, and the 
Secretary of Defense Award for Excellence. 
Katrina McFarland-Mrs. McFarland is performing the duties of the Assistant 
Secretary of Defense (Acquisition; ASD[A]) and serves as the president of the 
Defense Acquisition University (DAU). Designated to perform the duties of the 
ASD(A) in October 2011, Mrs. McFarland provides oversight and policy direction to 
the Secretary, Deputy Secretary, and Under Secretary of Defense 
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(Acquisition, Technology, and Logistics) on matter$ relating to the Department of 
Defense's (DoD) acquisition system. Selected for DAU president in December 2010, 
Mrs. McFarland's responsibilities include continuing to build DAU's outstanding 
reputation as the DoD's primary learning institution, while overseeing the 
development and expansion of acquisition curriculum and learning opportunities. 
Panel 2. Systems Engineering for Complex Systems Acquisition 
Wednesday, May 16, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: Joseph L. Yakovac Jr., L TG, USA, (Ret.), Naval Postgraduate 
School; former Military Deputy to the Assistant Secretary of the Army for 
Acquisition, Logistics and Technology 
System Definition-Enabled Acquisition (SDEA)-A Concept for 
Defining Requirements for Applying Model-Based Systems 
Engineering (MBSE) to the Acquisition of DoD Complex Systems 
Paul Montgomery, Ron Carlson, and John Quartuccio, Naval 
Postgraduate School 
Development and Extension of a Deterministic System of Systems 
Performance Prediction Methodology for an Acknowledged System of 
Systems 
Richard Volkert and Carly Jackson, SSC-Pacific 
Jerrell Stracener and Junfang Yu, Southern Methodist University 
Mu/ti-Objective Optimization of System Capablllty Satlsficlng In 
Defense Acquisition 
Brian Sauser and Jose E. Ramirez-Marquez 
Stevens Institute of Technology 
System Definition-Enabled Acquisition (SDEA)-A Concept for Defining 
Requirements for Applying Model-Based Systems Engineering (MBSE) to the 
Acquisition of DoD Complex Systems 
Paul Montgomery, Ron Carlson, and John Quartuccio 
The complexity of designing and acquiring weapons systems continues to 
increase due to highly integrated system architectures, rapid technology evolution, 
and emergence of highly diverse set of missions. The imperatives of system-of. 
systems integration and interoperability further complicate the system acquisition 
process. These challenges continue to frustrate completing the acquisition of 
systems within time and budget goals. The acquisition process is currently aligned to 
a DoD 5000/WSARA model which tends to be oversight-driven, but this process 
needs to be underpinned with a robust and dynamic systems engineering enterprise 
that includes repeatable and quantifiable design-driven processes and metrics in 
order to cope with complexity and a less experienced workforce. This paper 
discusses a concept for an engineering system that is tightly coupled to the 
acquisition process to (1) reduce acquisition time, (2) reduce risks in achieving 
system integration and interoperability objectives, (3) controls total ownership costs, 
(4) informs industry in the development of a system definition-enabled acquisition set 
of tools, processes, or products that are emerging in the model-based systems 
engineering community, and (5) supports the emergence of a younger engineering 
workforce as the seasoned veterans retire. 
p 
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Development and Extension of a Deterministic System of Systems 
Performance Prediction Methodology for an Acknowledged System of 
Systems 
Richard Volkert, Jerrell Stracener, Junfang Yu, and Carly Jackson 
This pap~r a~dresses the need for predicting performance in a system of 
sys.te~~ (SoS) ~unng 1~cremental development and for dealing with the inherent 
vanab1hty associated wit~ predicting performance. Historically, senior decision-
~akers. have used.technical performance measures (TPM), along with modeling and 
s1mu.lat1on, to pre.diet whether a system under development will meet performance 
requrrements. This methodology does not appear to be directly translatable to sos 
for ~~~eral reasons, including the inherent complexity of the SoS and the operational 
flex1b1hty the end user may. h~ve in employing the Sos. An approach for dealing with 
the SoS performance pred1ct1on has been presented previously. It laid out a notional 
approach to dealing with this issue. This approach has been generalized to address 
the use and integration of multiple technologies into an SoS and into the decision-
maker's optio~s in the us~ of ~hese technologies that is rooted in using subject 
matter expert input and h1stoncal data. This methodology is used to develop a metric 
defin~d a~ an Sos performance measure (SPM), which serves as an equivalent in 
funct1onahty to a .TPM for a Sos. Similar to TPMs, an approach to developing 
toleran~e ban~s 1s presented to be used for predicting the status of development as 
a function of time. The methodology is first presented as a deterministic method for 
pr~dicting SoS performance during development. This method is then demonstrated 
usmg an example case to ill~st~ate the methodology. However, many of the 
component varrab!es hav7 s1~nrficant uncertainty associated with them during Sos 
develo~ment and integration mto the SoS. The paper provides an approach for 
expanding the SPM concept to account for this uncertainty using a stochastic 
approach to address this issue. 
Multi-Objective Optimization of System Capability Satisficing in Defense 
Acquisition 
Brian Sauser and Jose E. Ramirez-Marquez 
Under support from the Acquisition Research Program and 
governmen~industry partnerships, previous research has successfully developed, 
tested, and implemented a system maturity measure (i.e., a system readiness level 
[SRL]); supporting optimization models; and an enhanced SRL hierarchy for multi-
function, multi-capability (MFMC) systems. The later developments are predicated 
on what has become the accustomed challenge for managers and engineers to 
pr~perly ass~~s systems' development and acquisition to ensure the achievement of C!'lti~I capa~1htl~~ and fun~lons while deciding among multiple technologies with 
s1m1lar funct1onaht1es but different maturity levels and limited resources. Building on 
thes~ developments, the proposed research responds to the question: How can we 
effi~1ently and eff~ively allocate available resources to ensure the maturity 
achievement of critical functions and capabilities in a MFMC system when facing 
competi~g t~chnol~g.y al.tematives? As an answer, we propose the development of 
mult1-ob1ect1ve opt1m1zat1on models and solution approaches that can be used to 
evalua_te systems' development maturity, to track progress, to identify component 
critlcahty, and to. form c~rres~nding strategie~ for understanding trade-offs In 
technology and 1ntegrat1on options. Further, this effort summarizes and document 
the previous and proposed research in cooperation with industry and government 
partners to produce a comprehensive guidebook for public distribution on the proper 
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application of this research In methods, processes, and tools (MPD for defense 
acquisition. 
Panel 3. New Approaches to Reducing Risk in Acquisition Programs 
Wednesday, May 16, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: Dr. Jomana Amara, Associate Professor, Naval Postgraduate 
School 
Data-Driven Monetization of Acquisition Risk 
Katherine Morse and David L. Drake 
The John Hopkins University Applied Physics Laboratory 
Capablllty and Development Risk Management In System-of-Systems 
Architectures: A Portfolio Approach to Decision-Making 
Navindran Davendralingam, Muharrem Mane, and Daniel 
Delaurentis, Purdue University 
Addressing Risk In the Acquisition Llfecycle With Enterprise 
Simulation 
Doug Bodner, Georgia Institute of Technology 
Data-Driven Monetization of Acquisition Risk 
Katherine L. Morse and David L. Drake 
The current state of practice in program risk assessment relies on the best 
judgment of program management and systems engineering to identify and 
qualitatively assess the nature and probability of risks. While there are best practices 
and lessons learned upon which the risk assessment process can rely, the process 
is still heavily qualitative and is performed by program management and systems 
engineering staff that are inherently optimistic about program success. As a result, 
risks and their consequences are frequently underestimated. We propose a 
methodology that actively collects, and continuously and quantitatively analyzes, 
metrics that are earlier indicators of risk than cost and schedule slips. This 
methodology includes; 1) the application of web-based technologies for collection 
and analysis; 2) a quantified risk cloud and monetized risk thresholds; 3) establishing 
a readily accessible knowledge base of previous program failures; and 4) new 
metrics to be collected closer to the source of risk. 
Capability and Development Risk Management in System-of-Systems 
Architectures: A Portfolio Approach to Decision-Making 
Navindran Davendralingam, Muharrem Mane, and Daniel Delaurentis 
In a capability-centered acquisition paradigm, with many interacting and 
interdependent systems, new approaches are needed for addressing the architecting 
and acquisition of individual systems to achieve capability targets. Prior research 
work has explored the use of a Computational Exploratory Model (CEM; Mane & 
Delaurentis, 2011) and a Markov network model (Mane, Delaurentis, & Frazho, 
2011) to evaluate complex development networks of system-of-systems (SoS) 
architectures. The present paper complements this line of work with a portfolio 
management approach as a decision tool in the acquisition and integration of 
systems within an SoS context. The approach leverages potential SoS-level 
capability gains from the integration of individual systems against cost and 
p 
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developmental risks due to system interdependencies. An example application using 
the Littoral Combat Ship is provided to demonstrate the approach. Congruence of 
the method in relation to potential benefits of system vendor-level competition in light 
of open architecture (OA) considerations is also addressed. 
Addressing Risk in the Acquisition Lifecycle With Enterprise Simulation 
Doug Bodner 
. Defe~se acquisition is characterized by significant levels of risk throughout 
the hfecycle. Risk, of course, may result in undesirable outcomes. Deriving from 
many sources, both technical and organizational, risk is inherently a sociotechnical 
phenomenon in enterprises such as acquisition. As such, it is difficult to address. At 
the same time, fiscal pressures are causing decreased funding and increased 
expectations for acquisition performance. This points to the importance of risk 
characterization and mitigation. Our previous work has focused on using simulation 
to model and analyze acquisition processes and incentives in order to understand 
how they can be designed to improve outcomes. Traditional simulation analysis is 
not well suited t~ modeling the sociotechnical complexities of risk in a systematic 
way, though. This paper presents a decision/event network construct implemented 
within enterprise simulation models to represent the complexities of risk over time. 
The F-35 Joint Strike Fighter program is analyzed with respect to risk and potential 
outcomes using this enterprise simulation framework that accounts for sociotechnical 
phenomena. Risk mitigation strategies are identified and presented. 
Panel 4. New Acquisition Paradigms 
Wednesday, May 16, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: Elliott Branch, Deputy Assistant Secretary of the Navy (Acquisition 
and Procurement), Office of the Assistant Secretary of the Navy (Research, 
Development and Acquisition) 
Discussant: Lenn Vincent, RADM, USN (Ret.), Industry Chair, Defense 
Acquisition University 
Contracting as a Science 
David Lamm, Naval Postgraduate School 
The Case to Widen Defence Acquisition Research Paradigms 
Kevin Burgess and David Moore 
Cranfield University 
Contracting as a Science 
David Lamm 
This presentation will convey the results of an effort to examine the 
feasibility that contracting might be viewed as a science. It will explore the essential 
ch~racte~sti~ of scien~e and how these might apply to the concept of a contracting 
science, 1dent1fy potential schools of contracting thought, identify and discuss the 
re!ati?nship of contracting to several of the established social sciences, identify the 
principal social science theories applicable to contracting research, identify a 
contracting paradigm (or paradigms) and potential contracting theories and 
principles, examine the nature of contracting research and practice, and present 
thoughts and ideas toward a general theory of contracting which, hopefully, will 
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generate discussion and debate regarding the tenets of contracting. 
The Case to Widen Defence Acquisition Research Paradigms 
Kevin Burgess and David Moore 
The rising importance of acquisition has gen~rat~d a need to c~mplement 
this development with a far wider research ag~nda. H1stoncally, economic and 
commercial theoretical frameworks have dominated how procurement Is 
conceptualised. While these conceptualisations will remain foundational In terms of 
measuring outcomes, they offer little by way of understanding the enablers, such. as 
people, that facilitate the achievement of parti~ular outcomes. Recent advances m 
public procurement pradices have been sufficiently profound as to ~~r!ant a 
fundamental re-conceptualisation of what is meant by. de~en°7 a~uis1t1on. In order to 
achieve a greater understanding of this re-conceptualisation, 1t will be necessary to 
both widen the range of topic areas examined and also exp~nd. the research 
paradigms employed. This pap~r concludes ~hat an expansion m the range of 
research paradigms employed 1s necessary m order ~o ~etter understand, account 
for, and integrate social science issues Into the acqu1slt1on body of knowledge. 
Panel s. Enablers for Growing Small Business Opportunities Within the 
DoD 
Wednesday. May 16, 2012 
11 :15 a.m. -
12:45 p.m. 
Chair: RADM Sean F. Crean, USN, Director, Office of Small Business 
Programs, Department of the Navy 
Too Big Not to Bundle? Examining Drivers for Consolidation of Navy 
Contracts 
Max Kidalov, Naval Postgraduate School 
Improving the SSA's Methodology for Setting Small Business Size 
Thresholds 
Nancy Young Moore, Amy G. Cox, Lloyd Dix~n, Clifford A. 
Grammich, and Judith Mele, RAND Corporation 
Too Big Not to Bundle? Examining Drivers for Consolidation of Navy 
Contracts 
Max Kidalov 
Common arguments to justify bundling or consolidating defense contracts 
include claims that such consolidation is necessary because large defens~ 
procurements are uniquely focused on requiring either la!ge-s~I~ productl~n (e:g., 
weapons systems, aircraft, ships); large-scale, theater:"Y1de lo~1st1cs operations, or 
similar military necessity. Until recently, however, empmcal evidence on bundled 
contracts was limited. Using data from the Federal Procurement Data System-Next 
Generation (FPDS-NG) as well as relevant case precede~ts, this paper seeks to 
examine the lines of business (and, therefore, the underlying reasons) for bundled 
and consolidated contracts awarded by the Department of the Navy (DoN). B~ndle~ 
and consolidated contracts that do not fit the defense-uniqu~ argument para~1gm will 
represent opportunities for greater participation by ~mall business concerns in DoN 
contracts. The main issue this research addresses 1s whether the Department of the 
Navy bundles and consolidates its contrads beca~s~ of a foc~s on larg~-~cale .. 
production, large-scale contingency log1st1cs operations, or s1m1lar m1htary 
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necessity. The research results are expected to show that a substantial portion of 
bundled and consolidated Navy and Marine Corps contracts fall within lines of 
business that are, at least in principle, suitable for performance by small business 
concerns. 
Improving the Methodology for Setting Small Business Size Thresholds 
Nancy Young Moore, Amy G. Cox, Lloyd Dixon, Clifford A. Grammich, and 
Judith Mele 
The Small Business Administration (SBA) recently developed a new 
method for determining whether a business is small or other-than-small for 
procurement purposes. The resulting firm-size thresholds determine whether a 
business is eligible for federal procurement preferences, as well as whether the 
Department of Defense meets its statutory goals for dired contrad dollars with small 
businesses. The definition of what goods and services represent an industry, as well 
as what metric the SBA should use to measure firm size, affects the outcome of the 
method, as does the data that are used for it. If the industry definition is too broad or 
narrow, if the metric is inappropriate for the industry, or if the data is flawed because 
of how it is collected, the size threshold will be inappropriate. A method that more 
diredly assesses industry characteristics, as well as reassesses the industry 
definition and metric used to measure firm size, would help improve the quality of the 
size-thresholds determination process. 
Panel 6. Considerations in Acquiring Open Architecture Software 
Systems 
Wednesday , May 16, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Captain Joseph J. Beel, USN, Commanding Officer, Space and 
Naval Warfare Systems Center Pacific 
A Framework for Reuse In the DoN 
Randy Mactal, Space and Naval Warfare Systems Center Pacific 
Lynne Spruill, APEO Engineering Support 
• 
Addressing Challenges In the Acquisition of Secure Software Systems 
With Open Architectures 
Walt Scacchi and Thomas Alspaugh 
University California, Irvine 
Certifying Tools for Test Reduction In Open Architecture 
Valdis Berzins, Naval Postgraduate School 
A Framework for Reuse In the DoN 
Randy Mactal and Lynne Spruill 
Reuse offers the possibility of increasing engineering produciivity, 
efficiency, and software quality while simultaneously reducing the cost of building 
software-intensive systems. The application of reuse has been around for many 
years and the DoD has made concerted efforts to implement reuse strategies since 
the early 90s. Although there are many excellent examples of its implementation 
throughout the Navy, efforts to implement software reuse strategies at an enterprise 
level have not matured enough to reap large-scale benefits. In the current fiscal 
climate of budget reduciions and mandates for efficiencies, changes in 
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acquisition, engineering, and business processes will requlr~ an enterprls~ reuse 
strategy that provides clear guidance, incentives, and compliance mechanisms. This 
paper discusses the current state of reuse ~ithin the DoN and proposes an 
implementation framework for a strategy-driven reuse approach. 
Addressing Challenges In the Acquisition of Secure Software Systems With 
Open Architectures 
Walt Scacchi and Thomas Alspaugh 
We seek to articulate and address a number of emerging challenges in 
continuously assuring the security of open architecture (OA) software systems 
throughout the system acquisition life-cycle. It is now clear that.future. system must 
resist coordinated international attacks on vulnerable software-intensive systems that 
ere of high value, and control complex systems. But current ap~r~aches to system 
security are most often piecemeal with little or no support for guiding what system 
security requirements must address across differen~ system-processing .elements 
and data levels and how those can be manifest dunng the design, building, end 
deployment of QA software systems. We present a framework that organizes OA 
system security elements and mechanisms In forms that can be aligned with different 
stages of acquisition spanning system design, building, and run-time deployment •. as 
well as system evolution. We provide a case study to show our scheme and how it 
can be applied to common enterprise systems. 
Certifying Tools for Test Reduction In Open Architecture 
Valdis Berzins 
In this paper, we describe a method for evaluating tools that can be used to 
guide decisions about how much retesting is needed and to ch~ck conditions under 
which testing of unmodified components can be reduced or avoided. The approach 
uses a combination of dependency analysis applied to source code and automated 
testing applied to executable component implementations. Dependability of such 
tools is a key concern in this context, which our ongoing resea~ch address~s. We 
also discuss other applications of software dependency analysis, such as nsk-based 
testing, and discuss applications of dependency analysis to improve acquisition . 
processes in the context of open architectures (OA). The Navy s OA framew~rk 1s 
intended to promote reuse, improve system flexibility, and reduce costs. In this. 
paper, we apply open architecture principles to reduce testing effort and costs in 
cases where the requirements and code for a subsystem have not been changed, 
but the component will be used together with new or modified components that may 
include a new version of the operating system. This situation is common in the Navy 
due to technology advancement upgrades and accounts for a substantial fraction of 
the testing cost. Applying traditional U.S. Navy weapon and com~at system test and 
evaluation (T&E) practices, which currently include manual retesting after each 
system modification, to future OA systems will nullify many of the benefits that OA 
brings to the table, such as system scalability, rapid configuration changes, and 
effective component reuse. Combining (1) Naval Postgraduate School (NPS) 
research on dependency analysis focused on determining when it is safe not to 
retest a component with (2) automated software testing should enable these benefits 
and keep resource requirements at feasible levels. 
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Panel 7. Predicting Performance and Interdependencies in Complex 
Systems Development 
Wednesday , May 16, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Mark Kryzsko, Deputy Director, Enterprise Information and Office of 
the Secretary of Defense Studies, Office of the Under Secretary of Defense 
for Acquisition, Technology, and Logistics 
Facllltating Decision Choices With Cascading Consequences in 
Interdependent Networks 
Anita Raja, Mohammad Rashedul Hasan, and Mary Maureen 
Brown, University of North Carolina at Charlotte 
Applications of Lexical Link Analysis Web Service for Large-Scale 
Automation, Validation, Discovery, Visualization, and Real-Time 
Program-Awareness 
Ying Zhao, Shelley Gallup, Douglas MacKinnon, 
Naval Postgraduate School 
Acquisition Management for System-of-Systems: Requirement 
Evolution and Acquisition Strategy Planning 
Seung Yeob Han, Zhemei Fang, and Daniel Delaurentis, Purdue 
University 
Facilitating Decision Choices With Cascading Consequences in 
Interdependent Networks 
Anita Raja, Mohammad Rashedul Hasan, and Mary Maureen Brown 
Our research goal is to proactively model the non-linear cascading effects 
of interdependencies in highly dependent networks. Specifically, we examine 
Department of Defense (DoD) acquisition from the context of the joint space of Major 
Defense Acquisition Programs (MDAPs), the space where MDAPs exchange and 
share resources for the purpose of establishing joint capabilities. Our hypothesis is 
that examining the interdependent regions among MDAPs from multiple perspectives 
using non-linear methods will allow for "what-if analyses and will help decision-
makers gain insight into the cascading effects of perturbations and take appropriate 
measures to handle them. Additionally, we also ascertain whether a popular decision 
theoretic model for decision-making and planning for cascading effects in the face of 
uncertainty Is appropriate to study the cascading effects among MDAPs. Our 
approach is to use a case study to determine whether the data required to build an 
effective decision-theoretic model is available. We also capture the data investigation 
process and identify the challenges that were encountered. Our results show that it 
Is possible to recast the study of cascading effects in MDAPs as a sequential 
decision problem. We also have captured the informational value in the existing data 
and the challenges inherent in the data collection process. 
Applications of Lexical Link Analysis Web Service for Large-Scale Automation, 
Validation, Discovery, Visualization, and Real-Time Program-Awareness 
Ying Zhao, Shelley Gallup, and Douglas MacKlnnon 
DoD acquisition Is an extremely complex system, comprised of myriad 
stakeholders, processes, people, activities, and organizational structures. Processes 
within this complex system are encumbered by the continuous development of large 
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amounts of unstructured and unformatted acquisition program data, which Is 
narrowly useful, but difficult to aggregate across the "enterprise." Yet, acquisition 
analysts and decision-makers must analyze all types and spectrums of the available 
data to obtain a complete and understandable picture. This Is a kind of systems non-
congruence that has been difficult to overcome. For those embedded within the 
complexities of the acquisition community, this can be a daunting, if not impossible, 
task. We will apply a data-driven automation system, namely, Lexical Link Analysis 
(LLA) to facilitate acquisition researchers and decision-makers to recognize 
important connections (concepts) that form patterns derived from dynamic, ongoing 
data collection. The LLA technology and methodology is used to uncover and display 
relationships among competing programs and Navy-driven requirements. In the past 
year, we tested our method using samples of acquisition data for visualization and 
validity. LLA successfully discovered statistically significant correlations, and 
automatically extracted lexical links, thus improving acquisition professionals' 
knowledge. This otherwise might have required expensive-and sometimes 
scarce-manpower to perform (e.g., asking many contractors, continually looking 
through documentation, and adding excerpts to categories of interest in various 
spreadsheets). We also developed LLA into a web service this year and have 
developed use cases for large-scale LLA applications. We report one use case and 
the status of the web service in this paper. 
Acquisition Management for System-of-Systems: Requirement Evolution and 
Acquisition Strategy Planning 
Seung Yeob Han, Zhemel Fang, and Daniel Delaurentis 
The complex interdependencies between systems organized for a system-
of-systems (SoS) capability pose a challenge to effective acquisition management of 
SoS assets. In general, methodologies to assess risk that cascades through 
interdependencies are critical to effectively analyzing alternatives in a capability-
based acquisition strategy. A particular problem occurs in cases where requirements 
on systems are evolving. In this paper, a Bayesian Network (BN) method is 
presented, which models requirement evolution in the midst of system 
interdependencies. The method analyzes the cascading effects of requirement and 
systems interdependencies on risk. A primary output of the approach is the 
identification of both critical systems and requirements. A synthetic problem is solved 
to demonstrate the proposed method. 
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Panel 8. Assessing Defense Industry Health in a Constrained Fiscal 
and Global Context 
Wednesday, May 16, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: James E. Thomsen, Principal Civilian Deputy, Assistant Secretary of 
the Navy (Research, Development, and Acquisition) 
An Aerospace and Defense Industry Market Index for 195~2012 and the 
Connection With Defense Spending 
Robert Bruce Williamson, National Defense Business Institute, 
University of Tennessee 
The Impact of Macroeconomic Forces and Changing Trade Winds on 
the Global Defense Industrial Base 
Nayantara Hensel, National Defense University 
Global Aerospace Industries: Rapid Changes Ahead? (Abridged) 
Raymond Franck and Ira Lewis, Naval Postgraduate School 
Bernard Udis, University of Colorado at Boulder 
An Aerospace and Defense Industry Market Index for 1950-2012 and the 
Connection With Defense Spending 
Robert Bruce Williamson 
The U.S. aerospace and defense industry (ADI) is largely dependent on its 
U.S. government defense customer. Because of the vital yet specialized nature of 
that market, the health of the ADI should be assessed periodically to enable 
government and industry leaders to understand clearly how and to what extent 
changes to its capacities and capabilities can be forecast and incorporated in their 
policy deliberations for better decisions. It is widely assumed that changes in 
defense spending will affect ADI market health, but in fact, our research indicates 
that although true for four decades after 1950, the comfortable predictive connection 
between ADI equity valuations and defense spending underwent changes with the 
shift in ADI industry structure for the largest companies in the 1990s, and can 
challenge interpretation even at present. The role of large company order backlogs 
appears to significantly mediate the modern predictive relationship. The analysis 
used the ADI market health indexes by NDBI, indexes which are based on a 
representative industry sample of 97 companies divided by assets sizes for the 
entire 1950-2012 interval. The breadth and depth of the sample helps with 
Interpretation of past and recent performance and in continuing model and predictive 
work. 
The Impact of Macroeconomic Forces and Changing Trade Winds on the 
Global Defense Industrial Base 
Nayantara Hensel 
The global defense sector has witnessed a variety of challenges over the 
past twenty years, ranging from experiencing cycles of growth and shrinkage in 
budgets to experiencing an evolution in the demand for new types of weapons 
systems in the post-9/11 era. The immediate defense priorities of the U.S. over the 
past twenty years have shifted from focusing on the potential for military conflict with 
peer competitors (similarly equipped modern nation states) during the Cold War 
period to focusing on fighting insurgent forces in Iraq and Afghanistan over the past 
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decade. This has resulted In areas of growth and shrinkage In the global defense 
industrial base. As the U.S. decreases its forces in Iraq and Afghanistan, how will its 
defense priorities shift and how-can the defense industrial base adjust itself to 
support the shift in defense priorities? This paper discusses the environment of fiscal 
austerity in the U.S. and areas of growth and shrinkage in the U.S. defense industrial 
base, both due to the upcoming fiscal austerity and due to the evolution of defense 
priorities In recent decades. It explores the growth of some sub-sectors of the 
defense industrial base (electronics, cybersecurity, UAVs) and areas of flatter growth 
(shipbuilding) and explores how defense contractors have adapted themselves to the 
evolving importance of various sub-sectors of the defense Industrial base. The paper 
then examines the impact of the recent financial crises on the outlook for the EU 
defense industrial base. The paper also examines the reaction of U.S. and EU 
defense contractors to shrinkage in areas of the U.S. and EU defense industrial 
bases-the changing emphasis of defense contractors on particular product spaces 
in their product portfolios and their tendencies toward expansion in growing defense 
markets. Finally, the paper assesses potential solutions for the Increasing emphasis 
on diversification of the defense industrial base to meet a wide range of types of 
threats In an environment of flat or shrinking budgets. 
Global Aerospace Industries: Rapid Changes Ahead? (Abridged) 
Raymond Franck, Ira Lewis, and Bernard Udls 
This paper Is prepared for the Ninth Annual Acquisition Research 
Symposium, as an abridged version of a longer report. We focus on certain key 
aspects of the EADS-Boeing rivalry-which, among other things, Is one of the major 
features of international firmament of defense industrial affairs. We discuss selection 
of the Boeing KC-46 over the EADS KC-45 in 2011, seeking to understand 
connections among the associated events. We also seek to find useful explanatory 
models for Boeing's success, discussed in Chapter II. In Chapter Ill, we consider the 
narrow-body airliner market, currently a Boeing-EADS duopoly. It has been a 
centerpiece of the firms' rivalry, as well as a major source of profits for both. As such, 
these narrow-body families have provided resources for a number of wide-body 
developments, some of which have become part of the defense marketplace. The 
narrow-body market has been so profitable that other firms are positioning 
themselves to mount challenges to the two incumbents. These outlying firms have 
already made the market more competitive in a real sense. And, if these potential 
challengers become successful entrants, then Boeing and EADS will have lower 
profits, with major repercussions for both firms and their defense customers. 
Panel 9. Opportunism in Defense Contracting 
·~~~-=~~~~~~~~~~~ 
Wednesday, May 16, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Dr. Fred Thompson, Professor, Atkinson Graduate School of 
Management, Wiilamette University 
Third-Party Opportunism and the (ln)Efficlency of Public Contracts 
Marian Moszoro, /ESE Business School, Barcelona 
Pablo T. Spiller, University of California, Berkeley 
Business Models for Cost Sharing and Capability Sustainment 
Michael Pryce, Manchester Business School 
Endogenous Split Awards for Protest Management 
Peter Coughlan, Naval Postgraduate School 
I 
l 
Third-Party Opportunism and the (ln)Efficiency of Public Contracts 
Marian Moszoro and Pablo T. Spiller 
The lack of flexibility in public procurement design and implementation is a 
political risk adaptation by which public agents limit hazards from opportunistic third 
parties-political opponents, competitors, and interest groups-and externalize the 
associated adaptation costs to the public at large. Public agents endogenize the 
~ikeliho~d o! ?PP.ortunistic challeng~, lowering third parties' expected gains and 
rncreasrng ht1gat1on costs. We provide a comprehensible theoretical framework with 
empirically testable predictions: Scrutiny increases public contracting efficiency in 
costly litigation environments, concentrated (politically) contestable markets, and 
with upwardly biased beliefs about benefits of challenge. 
Business Models for Cost Sharing and Capability Sustainment 
Michael Pryce 
Cost sharing in defense acquisition, with contractors sharing part of the 
burden of research, development, test, and evaluation (RDT&E) costs, has been 
suggested as a way of reducing the liability of governments to program cost 
overruns. While capping the costs of RDT&E and production is an excellent 
obj~cti~e. incentivizing contractors may benefit from business models that span the 
entire hfecycle of a program. The potential to share the risk of cost overruns outside 
of RDT&E ~nd pr?duction, and into the operations and support (O&S) area, provides 
a powerful incentive to get contractors to "buy in" to cost sharing, and to control total 
prowam lifecycle costs. The research presented in this paper aims to develop new 
busrness models that allow contractors to benefit from cost sharing across all stages 
of program lifecycles, with a view to limiting costs during RDT&E, production, and 
O&~. Experience from the United Kingdom on availability contracting shows possible 
business models that could form the basis of an approach to cost sharing in O&S, as 
well as the weaknesses of some approaches tried. 
Endogenous Split Awards for Protest Management 
Peter Coughlan 
One f~ctor i~fluencing the incentive to file a bid protest is the protesting 
vendor's potential gain from a successful protest. In this research, we therefore 
explore the possibility to influence this potential gain through split award contracts. 
We apply game theoretic modeling and analysis, Monte Carlo simulation, and 
laboratory experim~.ntatio~ to characterize the structure of the strategic interaction, 
the relevant actors rncentives, the actors' expected behavior under alternative 
scenarios, the influence on behavior and outcomes of key control variables and 
general recommendations for the procurement and protest process. ' 
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Panel 10._Acqulsltlon Strategies for Sottware-lntenslve Systems 
Wednesday, May 16, 2012 
3:30 p.m. -
5:00 p.m. 
Chair: Mr. Pat Sulllvan, Executive Director, Program Executive Officer, 
Command, Control, Communications and Intelligence 
Cross-Program Weapons System Software Acquisition Can Sava 
Billions 
Rick Brennan, Operational Systems Inc. 
An Innovative Approach to Lower the Risk of Software-Intensive 
Development Programs 
Jeff Dunlap, BAE Systems 
Software Strategy for the Defense Enterprise 
John Robert, Software Engineering Institute 
Cross-Program Weapons System Software Acquisition Can Save Billions 
Rick Brennan 
In 1984 Norm Augustine published a series of tongue-in-cheek aphorisms 
titled "Augustine's Laws." Arguably, the most famous is his law concerning the 
growth of the cost of military aircraft in which he observed that defense budgets grow 
linearly while the unit cost of new military aircraft grows exponentially. Almost three 
decades later, Augustine has been proven remarkably accurate. The fastest growing 
portion of rapidly rising aircraft costs has been in the software used to operate and 
control them. Over the same time period, the commercial software world has made 
remarkable progress in the efficiency of software development. This paper explores 
what would happen if we thought out of the box for how we acquire advanced 
military aircraft, separating rapidly advancing technologies from the traditional 
physical vehicle, and selectively applying techniques proven to reduce systemic 
complexity, improve scalability and flexibility, and reduce time and cost to capability. 
An Innovative Approach to Lower the Risk of Software-Intensive Development 
Programs 
Jeff Dunlap 
Since 1973, nearly 80% of DoD ACAT I programs have experienced cost 
overruns, coupled with a four-out-of-five chance of not fielding capability to the 
warfighter on time. With the DoD acquisition reforms of the past two decades, the 
probability of program success (PoPS) rate is improving. To continue improving 
PoPS, program management tools and techniques need to develop and become 
institutionalized to monitor software-intensive-based capability, control, and logic 
development efforts. Using commercially available (often freeware) tools, a robust 
set of automated managers can measure near real-time progress and identify trouble 
areas early in the software development process to allow meaningful correction to 
occur. This paper explores agile sprint development and continuous integration and 
test best practices, and the potential for an innovative approach of intertwining the 
two to reduce risk and increase PoPS. 
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Software Strategy for the Defense Enterprise 
John Robert 
This report identifies key challenges that DoD enterprises face to use 
software strategically and cost effectively. A core challenge is that software impacts 
multiple activities across the enterprise including acquisition (contracting, cost 
estimating), workforce improvement (education, training, certification), software 
engineering management (maintenance, sustainment, development), and software 
engineering R&D. In addition, enterprises struggle to enable their workforces to keep 
pace with the constant flow of technology innovation and how to manage the risks of 
integrating new technology into their current systems. To achieve software success 
at the DoD enterprise/organizational level, leaders must consider multiple 
perspectives of this growing software challenge to identify a comprehensive 
approach. The proposed enterprise software strategy enables a flexible and agile 
workforce to achieve enterprise mission and cost objectives. 
Panel 11. Getting the Front End Right in Major Defense Acquisition 
Programs 
Wednesday, May 16, 2012 
3:30 p.m. -
5:00 p.m. 
Chair: Loma B. Estep, Deputy Director of Logistics, Air Force Materiel 
Command 
Discussant: Katherine Schlnasl, Independent Consultant, former Managing 
Director, U.S. Government Accountability Office 
Basis for a Rational Defense: Acquiring the Right Capability 
J. David Patterson, National Defense Business Institute, The 
University of Tennessee 
Analysis of Alternatives: Keys to Success 
John F. Schank, RAND Corporation 
Basis for a Rational Defense: Acquiring the Right Capability 
J. David Patterson 
Once the Soviet Union was gone, the United States set about adjusting its 
national security strategy and its planning approach to deal with what appeared to be 
a void in adversaries. Meanwhile, the United States dealt with the Iraq invasion of 
Kuwait. The U.S. military and its allies handled the Iraqi invasion quickly and in a 
manner that appeared effortless. The ease with which the United States and its allies 
operated in and over Iraq in 1991 was due largely to the formidable conventional 
capability available, a legacy of the Cold War. The first Gulf War proved to U.S. 
military planners, if nothing else, that other world actors could be dangerous; but who 
were they, and where and when might they become a real threat? "Uncertainty" 
became the focus of tailoring a military capability. However, military planners knew 
that some level of capability was required for the United States to remain the 
superpower. Consequently, threat-based planning gave way to capability-based 
planning. With the adoption of capability-based planning came problems. The most 
troubling problem was that capability-based planning drove the planning process to 
adjust necessary capability to fit a defense budget. This paper suggests that 
planners consider a more threat-based approach. 
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Analysls of Alternatlves: Keys to Success 
John F. Schank 
An analysis of alternatives (AoA) is an important step in the acquisition 
process. It is one of the first places where the requirements community and the 
resource community must come together to identify a preferred material solution that 
can fill a shortfall in desired operational capability. AoAs inform Service, Office of the 
Secretary of Defense (OSD), and congressional decision-makers on the relative cost 
effectiveness of viable alternatives that meet the desired capabilities. Based on 
conducting several AoAs for the various military Services, RAND has formed a set of 
important considerations when conducting an AoA; 1) develop a thorough study plan 
that considers a range of alternatives and baselines; 2) form effect relationships with 
oversight committees; 3) conduct trade-off analyses and examine sensitivities; 4) 
have a flexible analysis methodology; 5) display results that are easily and quickly 
understood; and 6) recognize and estimate technical, design, and production risks. 
Panel 12. Revitalizing the Ship Design and Shlpbulldlng Process 
Wcdncsd;:iy, May 16, 2012 
3:30 p.m. -
5:00 p.m. 
Chair: Robert "Bob" G. Keane Jr., President, Ship Design USA, Inc. 
lntematlonal Naval Technology Transfer: Lessons Learned from the 
Spanish and Chilean Shipbuilding Experience 
Larrie Ferreira, Defense Acquisition University 
Total Ship Design Process Modeling 
David A. Helgerson, CSC Advanced Marine Center 
Seth Cooper, NA VSEA05C 
Gilbert Goddin, Naval Surface Warfare Center, Dahlgren 
Gene Allen, Naval Surface Warfare Center, Carderock Division 
Daniel Billingsley, Grey Ghost, LLC 
Sean Gallagher, Naval Surface Warfare Center, Carderock Division 
Revitalization of Naval Surface Warfare Center Excellence In Early 
Stage Combat System Engineering 
Ashby Hall, Terence Sheehan, and Mark Williams, 
Naval Surface Warfare Center, Dahlgren 
International Naval Technology Transfer: Lessons Learned from the Spanish 
and Chilean Shipbuilding Experience 
Larrie Ferreiro 
In 2007 the Spanish shipbuilder Navantia won the contract to rebuild the 
Australian navy with high-end destroyers and amphibious ships. The same year, the 
Chilean shipyard ASMAR won the contract to build an advanced Icelandic Coast 
Guard Vessel. Both shipyards just a few years before had been importing design and 
construction technologies from abroad; now in a rapid evolution of capability, they 
had become net technology exporters. A similar process had occurred at the tum of 
the 20th century, when United States and Japan rapidly built up their own 
shipbuilding capabilities using knowledge primarily derived from British shipbuilders, 
who at the time were known as "naval architects to the world." This paper uses the 
examples of Spain and Chile to demonstrate how modern naval shipbuilders can 
rapidly evolve from net importers of technology to net exporters with the assistance 
of foreign technology transfer, and lays out the systematic way this 
process may occur. It then derives lessons for other navies (including the U.S. Navy) 
as they rebulld their fleets to meet new global missions In the face of dwindllng 
resources. 
Total Ship Design Process Modeling 
David A. Helgerson, Seth Cooper, Giibert Goddln, Gene Allen, Daniel 
Biiiingsiey, and Sean Gallagher 
With support from the Office of Naval Research and the Office of the 
Secretary of Defense High Performance Computing Program, the Naval Sea 
Systems Command and the Naval Surface Warfare Centers have been collaborating 
on the development of a Ship Design Process Reference Model (SDPRM). Through 
a series of workshops and separate meetings, expert knowledge on the design 
process has been captured using new process modeling tools. The practice and 
discipline of process modeling has provided Immediate benefits and promises longer 
range benefits in process planning, software assessment, process improvement, and 
training. Better understanding and management of the design process will enable 
more cost effective design. 
Revltallzatlon of Naval Surface Warfare Center Excellence In Early Stage 
Combat System Engineering 
Ashby Hall, Terence Sheehan, and Mark Wiiiiams 
For at least a decade, the surface Navy community has abdicated roles to 
Industry In early stage ship concept exploration, requirements definition, and 
architecture development. Since the late 20th century, industry was given these roles 
in the hopes that freedom to innovate in a competitive environment would result in 
performance improvements combined with cost savings and acceleration of delivery. 
This initiative, known as "Acquisition Reform," resulted in some unintended 
consequences such as lack of cost realism, exacerbation of interoperability 
problems, and increased total ownership cost due to increased system variations. As 
a result, the surface Navy community has reestablished its role in early stage ship 
design processes to avoid future problems and to manage and engineer systems 
with focus toward an enterprise approach. To adapt to its revitalized role, the Naval 
Surface Warfare Center (NSWC) instituted a concerted effort to reinvigorate early 
stage ship and mission system design capabilities. The NSWC is bolstering 
organizational capabilities in the areas of people skills, processes, communications, 
tools, and industry interactions to ensure implementation of the most effective design 
to support the force and warfighters within the current austere budget environment. 
Panel 13. Risk and Reward In Defense Contracting 
Wednesday, May 16, 2012 
3:30 p.m. -
5:00 p.m. 
Chair: The Honorable Brian Miiier, Inspector General, U.S. General 
Services Administration 
The Excessive Profits of Defense Contractors: Evidence and 
Determinants 
Chong Wang and Joseph San Miguel 
Naval Postgraduate School 
Fixed-Price Development Contracts: A Historical Perspective 
William Lucyshyn, Jacques S. Gansler, and Jiahaun Lu, University 
of Maryland 
A Quantitative Risk Analysis of Deficient Contractor Business System 
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William Fast, Naval Postgraduate School 
The Excessive Profits of Defense Contractors: Evidence and Determinants 
Chong Wang and Joseph San Miguel 
A long controversial issue that divides academics, government officials, 
elected representatives, and the U.S. defense industry is whether defense 
contractors earn abnormal or excessive profits at the expense of taxpayers. Using an 
innovative industry-year-size matched measure of excessive profit, we demonstrate 
three findings. First, when compared with their industry peers, defense contractors 
earn excessive profits. This result is evident when profit is measured by return on 
assets {ROA), return on common equity {ROCE), and profit margin ratio (PMR). The 
evidence of excessive profit is less consistent if profit is measured by operating 
margin ratio (OMR). Second, defense contractors' excessive profit is more 
pronounced after 1992, consistent with the conjecture that the post-1992 significant 
industry consolidation enabled superior profitability due to both the improved 
bargaining power and increased political influence of the newly combined firms. 
Third, defense contractors' excessive profitability increases with poorer corporate 
governance, as measured by the duality of the chief executive officer {CEO) and the 
chairman of the board. 
Fixed-Price Development Contracts: A Historical Perspective 
Willlam Lucyshyn, Jacques S. Gansler, and Jlahaun Lu 
The Department of Defense {DoD) has faced, and continues to face, 
numerous difficulties in its acquisition of Major Defense Acquisition Projects 
(MDAPs). Although change is necessary, consensus does not exist regarding what 
change needs to take place. One area DoD acquisition has been criticized for is the 
type of contract the DoD uses for its development programs. Our research analyzes 
the effectiveness of using fixed-price contracts for development, by analyzing 
historical MDAPs that have utilized this contracting type. Specific examples include 
the F-111 {tactical strike aircraft), F-117 Nighthawk, C-5 Galaxy (strategic heavy lift 
aircraft), and the A-12 Avenger II {a carrier-based stealth bomber). Our report 
~xamines historical fixed-price development programs, assesses their performance, 
identifies lessons learned, and, finally, makes recommendations for their appropriate 
use. 
Quantitative Risk Analysis of Deficient Contractor Business Systems 
Willlam Fast 
This research reviews quantitative risk models to determine how to best 
portray the risk to the government of deficient contractor business systems. One 
model, operational value at risk (VaR) is proposed as the model for use by a 
government contracting officer when justifying the withholding of contractor 
payments for a "significant deficiency" in the contractor's earned value management 
{EVM) system (DFARS 252.234.7005, effective August 16, 2011). 
• ACQylSITION "'SEAACH' C""'TING SYN•RGY FOR INFORM•D CHANO< - 22 -
Thursday's Keynote Speaker: The Honorable Sean J. Stackley, 
Assistant Secretary of the Navy (Research, Development, and 
Acquisition) 
Sean J. Stackley-Mr. Stackley assumed the duties 
of assistant secretary of the Navy (ASN) for 
research, development, and acquisition (RDA) 
following his confirmation by the Senate in July 2008. 
As the Navy's acquisition executive, Mr. Stackley is 
responsible for the research, development, and 
acquisition of Navy and Marine Corps platforms and 
warfare systems, which includes oversight of more 
than 100,000 people and an annual budget in excess 
of $50 billion. 
Prior to his appointment to ASN(RDA), Mr. Stackley served as a 
professional staff member of the Senate Armed Services Committee. During 
his tenure with the committee, he was responsible for overseeing Navy and 
Marine Corps programs, U.S. Transportation Command matters and related 
policy for the Seapower Subcommittee. He also advised on Navy and 
Marine Corps operations and maintenance, science and technology, and 
acquisition policy. 
Mr. Stackley began his career as a Navy surface warfare officer, serving 
in engineering and combat systems assignments aboard USS John Young 
(DD 973). Upon completing his warfare qualifications, he was designated as 
an engineering duty officer and served in a series of industrial, fleet, 
program office and headquarters assignments in ship design and 
construction, maintenance, logistics, and acquisition policy. 
From 2001 to 2005 Mr. Stackley served as the Navy's LPD 17 program 
manager, with responsibility for all aspects of procurement for this major 
ship program. Having served earlier in his career as production officer for 
the USS Arleigh Burke (DOG 51) and project naval architect overseeing 
structural design for the Canadian Patrol Frigate, HMCS Halifax (FFH 330), 
he had the unique experience of having performed a principal role in the 
design, construction, test, and delivery of three first-of-class warships. 
Mr. Stackley was commissioned and graduated with distinction from the 
United States Naval Academy in 1979 with a Bachelor of Science in 
mechanical engineering. He holds the degrees of ocean engineer and 
Master of Science in mechanical engineering from the Massachusetts 
Institute of Technology. Mr. Stackley earned certification as professional 
engineer, Commonwealth of Virginia, in 1994. 
Panel 14. Front-End System Engineering 
Thursday, May 17, 2012 
9:30 a.m. -
11:00 p.m. 
Chair: Michael McGrath, Vice President, Systems and Operations Analysis, 
Analytic Services Inc. 
The Macro Dynamics of Weapon System Acquisition: Shaping Early 
Decisions to Get Good Outcomes 
Edward Kraft, Arnold Engineering Development Center 
An Experience Accelerator for the Engineering Workforce 
Jon Wade, Stevens Institute of Technology 
From Today's Tools and Practices to Tomorrow's Investments: New 
Directions in Systems Engineering 
Robert Neches, Office of the Deputy Assistant Secretary of 
Defense for Systems Engineering 
James Carlini, James Carlini Consulting 
Robert Graybill, Nimbis Services Inc. 
Robert Hummel, Potomac Institute for Policy Studies 
Michael McGrath, Analytic Services Inc. 
The Macro Dynamics of Weapon System Acquisition: Shaping Early Decisions 
to Get Good Outcomes 
Edward Kraft 
This presentation provides a holistic view of the defense acquisition process 
and identifies key leverage points where inadequate knowledge about risk and 
uncertainty leads to increasing cost overruns and schedule delays. Review of the 
history of the acquisition outlays for the last 60 years shows a systemic, thrice-
repeated dynamic cycle that resulted in a 5-10% increase in the RDT&E budget 
fraction during each 20-year cycle, resulting in today's average RDT&E fraction 
being approximately 45% of the overall acquisition budget. Underlying causative 
factors for the systemic increase in the RDT&E budget fraction are presented and 
are also shown to be causative factors for cost and schedule overruns in acquisition 
programs. An integrated use of modeling and simulation, testing, and statistical 
engineering is suggested as an approach to overcome these systemic issues in 
acquisition. 
An Experience Accelerator for the Engineering Workforce 
Jon Wade 
With much of the current systems engineering workforce reaching 
retirement age, there is a critical need to develop work experience among new 
systems engineers. Increasingly, educators and employers are turning to educational 
technology-based approaches to aid in this process. One such effort is the 
Experience Accelerator, an on-going research project aimed at maturing program-
level systems engineers in Department of Defense (DoD) acquisition programs. In 
this experiential learning approach, learners assume the role of a lead program 
systems engineer for development of a new unmanned aerial system (UAS), and 
they must make appropriate decisions and trade-offs at key points during the 
development life cycle to keep the program on track and recover from problems that 
occur. Problems can occur in such areas as requirements, schedule, quality, cost, 
and customer expectations. The acquisition program is represented with a set of 
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system dynamics slmulatlon models that Include such activities as sub-system 
development, system integration, and system testing. This presentation provides an 
overview of the objectives, targeted competencies, experience design, architecture, 
technology, and evaluation approach for the Experience Accelerator research 
program. 
From Today's Tools and Practices to Tomorrow's Investments: New Directions 
In Systems Engineering 
Robert Neches, James Carllnl, Robert Grayblll, Robert Hummel, and Michael 
McGrath 
This presentation discusses challenges to the rapid execution of acquisition 
programs that would introduce affordable, effective, and adaptable systems into 
widespread use In a timely fashion. It suggests a revamping of the engineering 
process that would address these challenges, and describes the technical enablers 
that make that revamping feasible. 
Panel 15. Major Defense Acquisition Programs: Assessment and 
Challenges to Successful Management Outcomes 
Thursday , May 17, 2012 
9:30 a.m. -
11:00 p.m. 
Chair: Dr. Nancy Spruill, Director, Acquisition Resources and Analysis, 
Office of the Under Secretary of Defense for Acquisition, Technology, and 
Logistics 
A GAO Assessment of the DoD's Major Weapon Systems Acquisition 
Program Portfolio 
Michael Sullivan, Government Accountability Office 
Schedule-Driven Costs In Major Defense Programs 
Roy Wood, Defense Acquisition University 
Acquisition Risks in a World of Joint Capabllftles: A Study of 
Interdependency Complexity 
Mary Maureen Brown and Graham Owen 
University of North Carolina at Charlotte 
A GAO Assessment of the DoD's Major Weapon Systems Acquisition Program 
Portfolio 
Michael Sullivan 
This presentation summarizes the GAO's observations from its ninth annual 
assessment of Department of Defense (DoD) weapon system acquisitions, an area 
that is on the GAO's high-risk list. It includes observations on the performance of the 
DoD's portfolio of major defense acquisition programs as of 2011; data on selected 
factors that can affect program outcomes; an assessment of the knowledge attained 
by key junctures in the acquisition process for a subset of programs, which were 
selected because they were in development or early production; and observations on 
the implementation of acquisition reforms. Last year, the DoD's investment in major 
weapon system acquisition programs was $1.68 trillion. A small number of programs 
are driving most of this cost growth; however, half of the DoD's major defense 
acquisition programs do not meet cost performance goals agreed to by the DoD, the 
Office of Management and Budget, and the GAO. Last year, the GAO reported that 
the DoD had continued to make progress in incorporating acquisition reforms that 
require programs to invest more time and resources at the beginning of 
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the acquisition process, refining concepts through early systems engineering, and 
building prototypes before beginning system development. Many, but not all, of the 
planned acquisition programs are adopting these practices. As the GAO has 
previously recommended, more consistently applying a knowledge-based approach, 
as well as improving implementation of acquisition reforms, can help the DoD 
achieve better outcomes for its portfolio of major weapon system programs. This 
presentation will update our findings. 
Schedule-Driven Costs in Major Defense Programs 
Roy Wood 
Most program managers seem focused on controlling costs and delivering a 
quality product. The third leg of the acquisition stool-program schedule-ls 
perceived to be less important and seems to be a resource that can be slipped to 
accommodate unstable funding or technical difficulties when they are encountered. 
Given that most major defense program schedules span years or even decades, 
schedule slips are less likely given their importance. This paper reviews the extant 
literature on cost and schedule relationships and examines the reasons that 
schedules may be problematic to acquisition success. Synthesis of previous findings, 
together with results of an exploratory survey of program management course 
students at the Defense Acquisition University, provide the basis for several 
propositions for further study that may improve acquisition outcomes. 
Acquisition Risks in a World of Joint Capabilities: A Study of Interdependency 
Complexity 
Mary Maureen Brown and Graham Owen 
Environmental uncertainty has particular ramifications for programs that 
seek the benefits of interdependent coordinated action. This research examined the 
influence of a number of interdependencies on major defense acquisition program 
(MDAP) performance. The analysis found that interdependencies, when defined by 
joint status, number of program elements, or number of data connections do not 
appear to exhibit any ill-toward effects. However, the results illustrated that programs 
exert cascading influences on neighboring programs. The examination of whether 
MDAPs that share a program element influence each other was supported for both 
program acquisition unit cost (PAUC) growth and estimation cost variance. 
Moreover, upstream program PAUC growth appeared to influence both downstream 
PAUC growth and downstream estimation cost variance. The upstream programs' 
estimation cost variance also demonstrated a positive effect on the downstream 
programs' estimation cost variance. The findings illustrate that the performance of 
Interdependent organizations are susceptible to the performance shortfalls of their 
partners. 
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Panel 18. DoD Services Contracting: Trends and Characteristics 
Thursday, May 17, 2012 
9:30 a.m. -
11:00 p.m. 
Chair: Mr. Richard T. Glnman, Director, Defense Procurement and 
Acquisition Policy 
Discussant: Alan Chvotkln Esq., Executive Vlce President and Counsel, 
Professional Services Council 
U.S. Department of Defense Services Contract Spending and the 
Supporting Industrial Base, 2000-2011 
David Berteau, Guy Ben-Ari, Greg Sanders, David Morrow, and 
Jesse Ellman, Center for Strategic and lntematlonal Studies 
Services Supply Chain In the Department of Defense: Drivers of 
Acquisition Management Practices In the Anny 
Rene Rendon, Uday M. Apte, and Aruna Apte 
Naval Postgraduate School 
U.S. Department of Defense Services Contract Spending and the Supporting 
Industrial Base, 2000-2011 
David Berteau, Guy Ben-Ari, Greg Sanders, David Morrow, and Jesse Ellman 
The first goal of this research Is to analyze trends in DoD services contract 
actions between 1990-2011 for the DoD overall and for individual DoD components 
(Army, Navy, Air Force, and "other"); by area of defense service contract action; and 
by level of competition, type of contract, and type of funding mechanism. The second 
goal is analyze the composition of the industrial base supporting DoD service 
contracts by using a breakdown of the defense services industrial base into small, 
medium, and large companies and by identifying the top 20 defense services 
companies (by total dollars obligated) for the DoD overall and for each DoD 
component (Army, Navy, Air Force, and "other"). This annotated brief presents the 
preliminary findings of this research, and covers only the years of 2000-20111 for 
the DoD overall. 
Services Supply Chain in the Department of Defense: Drivers of Acquisition 
Management Practices in the Army 
Rene Rendon, Uday M. Apte, and Aruna Apte 
In this research, we reviewed contract files and interviewed subject-matter 
experts to collect and analyze data regarding the Army's contract and management 
practices in the acquisition of services. We examined 154 contracts for four specific 
service types at eight U.S. Army Mission and Installation Contracting Command 
(MICC) organizations. The goal was to answer three research questions: (1) Do the 
contract characteristics differ for different types of services? (2) Do the types of 
services being acquired affect the management practices being used? (3) Does the 
capacity for carrying out acquisition-related work affect the management practices 
being used? The evaluation of the six contract characteristics revealed that a 
relationship does exist between service type and three of the contract 
characteristics-contract cost, number of modifications, and contract award 
strategies. The evaluation of the 13 management practices showed that there exists 
a relationship between service type and five of the management practices: the use of 
independent government estimates (IGE), the number of personnel assigned to a 
contract, the officer serving as the acquisition lead, the use of a quality assurance 
p 
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surveillance plan {QASP), and the use of an IGE for contracts valued over the 
simplified acquisition threshold. Our research findings also suggested that a 
relationship does exist between capacity and management practices and that further 
research is needed to confirm this relationship. Based on the findings of our 
research, we make several specific recommendations to the U.S. Army MICC for 
improving the efficiency and effectiveness in the acquisition of these four specific 
service types. 
Panel 17. Enabling an Open Architecture Environment 
Thursday, May 17, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: RADM James D. Syring, USN, Program Executive Officer for 
Integrated Warfare Systems 
Competition and the DoD Marketplace 
Nickolas H. Guertin and Brian Womble 
Deputy Assistant Secretary of the Navy for Research, 
Development, Test, and Evaluation 
Historical Analysis of Costs, Risks, and Uncertainties: Moving From a 
Proprietary to an Open Architected Systems, Open Business 
Acquisitions Management Approach 
Tom Housel, Scott Cole, and Russel Wolff 
Naval Postgraduate School 
Market Forces and the Defense Acquisition Marketplace 
William Schmidt, ANGLE Inc. 
Competition and the DoD Marketplace 
Nickolas H. Guertin and Brian Womble 
The looming budget crisis brings opportunity for improving acquisition 
performance. Major Department of Defense {DoD) budget cuts are certain, creating 
an even greater need to rein in costs. From almost every vantage point-including 
ship, aircraft, space-ground system development, military construction, 
modernization, and sustainment-acquisition costs have escalated {Ewing, 2012). A 
new strategy is needed to drive down costs, spur innovation, and improve acquisition 
performance. It is these authors' belief that by using an Open Business Model, Open 
Systems Architecture practices, and simultaneously creating a competitive 
marketplace, the DoD can significantly reduce the impact of the coming budget cuts. 
This paper identifies the general aspects of an alternative acquisition model. We will 
report a relevant example of success that had dramatically better acquisition 
performance than the current one and will discuss how the DoD can transition to this 
model to avert the coming crisis for the U.S. DoD Enterprise. 
Historical Analysis of Costs, Risks, and Uncertainties: Moving From a 
Proprietary to an Open Architected Systems, Open Business Acquisitions 
Management Approach 
Tom Housel, Scott Cole, and Russel Wolff 
The use of open architecture {QA) systems to guide acquisition of naval 
systems and the "opening up" of proprietary systems is presumed to have produced 
significant cost savings. However, their use may have also introduced new forms of 
risk and uncertainty for the acquisition manager. Addressing this problem, several 
qualitative research studies were conducted to identify benefits, risks, and 
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best practices from historical case data lnvolvlng OA, service-oriented architecture 
{SOA), and modular open systems approach {MOSA) implementations. 
Market Forces and the Defense Acquisition Marketplace 
William Schmidt 
Market forces exist In the defense acquisition marketplace as they do in any 
functioning market. The form of those forces is not necessarily identical to what is 
found in an open commercial market. The U.S. Department of Defense is not out to 
make a profit, and those who pay for defense are not consumers. All citizens are 
beneficiaries of a successful defense organization whether they pay taxes or not. 
However, companies that provide products and services for defense are participants 
in the defense acquisition marketplace. Understanding what market forces impact 
the buyer and the sellers Is important to using those forces to improve buying power. 
This paper discusses the design and the market forces associated with defense 
acquisition and attempts to point out practices to use those market forces to improve 
the value proposition in defense acquisition for all parties. Better buying power is not 
just about spending less; it is about spending less for better quality, quantity, and 
capability by eliminating non-value added work and using market forces to get to 
should-cost prices. 
Panel 18. Root Cause Trends In Program Cost Growth 
Thursday, May 17, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: Mr. Gary R. Bliss, Director, Performance Assessments and Root 
Cause Analyses, Office of the Assistant Secretary of Defense for Acquisition 
Lessons Learned From Seven Root Cause Analyses 
Charles Nemfakos, RAND Corporation 
Root Causes Associated With Program Execution 
David L. McNicol, Institute for Defense Analyses 
Forensic Studies to Understand Project Performance 
James N. Ortiz, National Aeronautics and Space Administration 
Lessons Learned From Seven Root Cause Analyses 
Charles Nemfakos 
Section 103 of the Weapons Systems Acquisition Reform Act of 2009 
{WSARA) defined a new organization to be responsible for conducting and 
overseeing performance assessment and root cause analyses for major defense 
acquisition programs. This involved an analysis of any MDAP that has a critical 
breach as defined by the Nunn-Mccurdy legislation of the 1990s. To date, the RAND 
Corporation, under the guidance of the OSD Office of Performance Assessments 
and Root Cause Analyses {PARGA), headed by Gary Bliss, has performed seven 
root cause analyses. Four of them are reported in RAND publication MG-1171/1-
0SD. This paper and briefing will evaluate those four, along with three other root 
cause analyses, to describe the instant lessons learned from each analysis 
separately and from a more global perspective on the seven taken together. The 
systems analyzed are the DDG-1000 Destroyer, Navy ERP, Excalibur Projectile, 
Joint Strike Fighter, Wideband Global Satellite, Apache Helicopter, and Joint Tactical 
Radio System. 
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Forensic Studies to Understand Project Performance 
James N. Ortiz 
The purpose of this paper is to present a summary of studies being 
conducted by the Independent Program Assessment Office (IPAO) to understand 
overall trends in project performance so the results of the studies provide information 
on any needed improvements to agency policies, training, or capabilities. The IPAO 
is responsible for the independent review and assessment of NASA programs and 
projects at designated stages in the lifecycle with the results of these assessments 
provided to the project management governing boards and used in support of 
approval decisions at key decision points in the development and operations 
lifecycle. The forensics studies described in this paper look across the findings and 
recommendations reported by the individual review teams looking for systemic 
trends in project performance that may provide indications of areas where projects 
are doing well and areas where projects are finding difficulties. The paper describes 
the methodology implemented, the status of the study, some of the preliminary 
results and lessons learned, and a description of the way forward. 
Panel 19. Emerging Models for Acquisition and Financial Management 
in Allied Nations 
Thursday, May 17, 2012 
11:15 a.m. -
12:45 p.m. 
Chair: Al Volkman, Director, International Cooperation, Office of the Under 
Secretary of Defense for Acquisition, Technology, and Logistics 
Discussant: Bernard Udls, Professor Emeritus, University of Colorado at 
Boulder 
International Dynamics of U.S. National Defense Acquisition and 
Budgetary Policy 
Marc Devore, European University Institute 
Lawrence Jones, Naval Postgraduate School 
Implications for the U.S. of Anglo-French Defense Cooperation 
Peter Ito, David M. Moore, Peter Antill, Stuart Young, and Kevin 
Burgess Cranfield University 
International Dynamics of U.S. National Defense Acquisition and Budgetary 
Polley 
Marc Devore and Lawrence Jones 
Although domestic laws, rules, and norms shape defense acquisition in the 
United States (U.S.), budgeting and financial management policy and practice 
decisions made in the executive and legislative branches of the U.S. government 
regarding how to spend defense financial resources have a powerful impact on the 
international security environment and the strategic choices of other nations. 
Understanding the interaction effects between U.S. defense weapons and weapons 
system planning, acquisition and execution and related budgeting/fiscal policy, and 
the reactions of other nations to it all is vital if U.S. defense management processes 
are to succeed in achieving the objective of preparing U.S. armed forces to fulfill the 
U.S. government's national, international, and foreign policy goals. This report 
examines U.S. defense weapons acquisition and budgeting from an international 
perspective. Within this context, answers are sought to the following questions. First, 
what are the effects of U.S. defense acquisition, defense assets, and budgets on the 
International development and diffusion of new military technologies? 
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Second, what factors drive U.S. arms export decisions? Third, how do U.S. policies 
shape the International market for armaments? Finally, do U.S. decisions about how 
much to spend on national defense drive those of other nations through arms races 
and burden-sharing? This report addresses a number of policy and process issues 
related to these questions and provides a summary and conclusions of findings. 
lmpllcatlons for the U.S. of Anglo-French Defense Cooperation 
Peter Ito, David M. Moore, Peter Antill, Stuart Young, and Kevin Burgess 
The paper analyzes, from a predominantly UK perspective, the implications 
for the U.S. of the November 2, 2010, Anglo-French Defence Cooperation Treaty. 
The current pressures on British and French defence budgets were the primary 
driving force behind this cooperative effort. London and Paris have made steps 
toward improving joint efforts in a number of areas, with defence acquisition and 
industrial cooperation being prominent. In the UK, there appears to be strong political 
support at the highest levels, which ~as permeated to lower lev~ls in the . . . 
bureaucracy, while the UK defence industry appears to be cautiously opt1m1st1c 
about future business opportunities. The Impact of enhanced Anglo-French 
cooperation on the U.S. would appear to be largely favourable for Washington. 
Rather than providing a basis for weakened UK attention to the U.S., as some fear, 
the efforts by London and Paris will potentially generate greater national military 
capability from scarce resources and could serve as a vehicle for broader European 
efforts to enhance their defence capabilities. While multinational European mllltary 
development projects are viewed with scepticism In the UK, the Anglo-French 
arrangement could strengthen the prospects for bilateral projects in which other 
European states may elect to participate. 
Panel 20. Application of an App Store Software Model Within the DoD 
Thursday, May 17, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Brigadier General Michael E. Wiiiiamson, USA, Joint Program 
Executive Officer, Joint Tactical Radio System 
Joint and Coalition Tactical Networking: There's an App for Thatl 
Improving Affordablllty and Accelerating Innovation In Tactical 
Networking Using the Joint Tactical Radio System Enterprise Business 
Model 
Jeffery Hoyle, Joint Tactical Radio System 
Widget and Mobile Technologies a Forcing Function for Acquisition 
Change: Paradigm Shift Without Leaving Bodies Behind 
Michael Morris, Christopher Raney, Kenneth Trabue, Timothy 
Boyce, Kari Nip, Space and Naval Warfare Systems Center Pacific 
Apple App Store as a Business Model Supporting U.S. Navy 
Requirements 
Douglas Brinkley and Brad Naegle 
Naval Postgraduate School 
Joint and Coalition Tactical Networking: There's an App for Thatl Improving 
Affordability and Accelerating Innovation in Tactical Networking Using the 
Joint Tactical Radio System Enterprise Business Model 
Jeffery Hoyle 
Downloading application software from online app stores created by 
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companies such as Apple has radically transformed the market for goods and 
services around the world. Now, Joint and Coalition tactical networking for our 
Soldiers, Sailors, Airmen and Marines is benefiting from a similar business model. 
The Joint Program Executive Office (JPEO) for the Joint Tactical Radio System 
(JTRS) is expanding competition, reducing costs, and increasing innovation in 
defense communications through sharing and reuse of tactical networking waveform 
software applications that significantly improve warfighter interoperability, lethality, 
and survivability. 
Widget and Mobile Technologies a Forcing Function for Acquisition Change: 
Paradigm Shift Without Leaving Bodies Behind 
Michael Morris, Christopher Raney, Kenneth Trabue Timothy Boyce and Kari 
Nip ' ' 
The Department of Defense (DoD) software acquisition policy struggles to 
adapt to the emerging trend of delivering lightweight applications on demand via 
application store technologies. The commercial world has evolved to where it now 
provides a constant stream of capabilities allowing customers to customize their 
information/communication devices with numerous applications. DoD-created 
solutions are often inflexibly designed with limited adaptability due to requirements 
for reliability, communications security, and absolute need for accuracy. Because of 
this, _acquisition pro~ss~s are needed that allow warfighters to take advantage of 
the nch Internet apphcat1ons and Web 2.0 technologies currently available to the 
average consumer. This paper identifies processes for employing a DoD application 
store that delivers software in a rapid, secure, and reliable manner. Leveraging the 
government-developed open source Ozone Widget Framework, web applications are 
developed and registered to a single repository. The warfighter can discover, access, 
and compose these web applications from the Ozone Marketplace. 
Examining the Apple App Store Business Model for Application to U.S. Navy 
Requirements 
Douglas Brinkley ~nd Brad Naegle 
Naval Open Architecture (NOA) is the confluence of business and technical 
practices yielding modular, interoperable systems that adhere to open standards with 
published interfaces. This approach significantly increases opportunities for 
innovation ~nd c~mpetition, enables re-use of components, facilitates rapid 
technology insertion, and reduces maintenance constraints. A key enabler of the 
NOA ~nitiative is the ~oftware Hardware Asset Reuse Enterprise (SHARE) 
repository. The repository was created in August 2006 to facilitate the reuse of 
software and thereby reduce future development costs. The total benefit of the 
~epo.sitory_ will correspond to the quality and quantity of the applications deposited 
into 1t. Indisputably, the most successful software repository in the public sector is 
the Apple App Store. As of March 2012, Apple listed more than 500,000 available 
applications. The purpose of this research is to examine the business model of the 
App Store to identify which of its effective business practices might be applicable to 
the SHARE repository. 
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Panel 21. Innovative Approaches to Controlling Costs In Systems 
Acquisition 
Thursday, May 17, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Rear Admlral David H. Lewis, USN, Program Executive Officer, 
Ships 
Ship Maintenance Processes With Collaborative Product Llfecycle 
Management and 3D Terrestrial Laser Scanning Tools: Reducing Costs 
and Increasing Productivity 
David Ford, Texas A&M University 
Thomas J. Housel and Johnathan C. Mun, Naval Postgraduate 
School 
Unit Cost as a Contract Requirement 
Jacques Gansler, William Lucyshyn, and David Ziman 
University of Maryland 
An Analysis of TRL-Based Cost and Schedule Models 
C. Robert Kenley and Bernard El-Khoury 
Massachusetts Institute of Technology 
Ship Maintenance Processes With Collaborative Product Llfecycle 
Management and 30 Terrestrlal Laser Scanning Tools: Reducing Costs and 
Increasing Productivity 
David Ford, Thomas J. Housel, and Johnathan C. Mun 
The current cost-constrained environment within the DoD requires a cogent 
approach to cost reductions that will not compromise the productivity of core defense 
support processes such as ship maintenance, a core process. The SHIPMAIN 
initiative was designed to standardize ship maintenance alternations in order to take 
advantage of the cost savings from standardizing core processes. However, the 
normal cost-reduction learning curve for common ship alterations has not 
materialized. This study uses the knowledge value added (KVA) +systems 
dynamics (SD) + integrated risk management (IRM) methodology to estimate, 
analyze, and optimize the potential cost savings and productivity improvements 
available by moving to a ship maintenance approach that incorporates the 3D 
terrestrial laser scanning (30 TLS) and collaborative product lifecycle management 
(collab-PLM) tool suite. Results suggest that when the SHIPMAIN process employs 
these technologies it will finally obtain the prophesized learning curve benefits. The 
results indicated that the biggest "bang for buck" is in using the combination of the 
two technologies. An optimized portfolio controlling for risk using the IRM 
methodology and tool suite indicates that both rapid and incremental implementation 
approaches generate significant savings and that other factors should be 
incorporated into final implementation of the 3D TLS and collab-PLM tools. 
Unit Cost as a Contract Requirement 
Jacques Gansler, William Lucyshyn, and David Ziman 
The rising costs for new weapons systems beyond initial estimates have 
long been a concern for the Department of Defense (DoD). Such persistent cost 
growth can often be traced to numerous factors, including over-optimism, estimating 
errors, unrecognized technical issues, requirements creep, a lack of incentives to 
control cost, and schedule extensions. We believe, as do many others that the DoD 
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should consider making cost a fixed contract requirement. We also believe that 
trade-offs between schedule and performance need to be made and that cost should 
be explicitly represented within the trade space. We analyze various DoD programs 
(e.g., the Joint Direct Attack Munition, the Joint Strike Fighter, and the Global Hawk} 
to gain an understanding of how different programs have used cost as a contract 
requirement. We also examine the other relevant attributes of these programs to 
determine how, and in what contexts, cost as a requirement can be effectively used 
to achieve savings. 
An Analysis of TRL-Based Cost and Schedule Models 
C. Robert Kenley and Bernard El-Khoury 
The GAO's, NASA's, and the DoD's adoption of the technology readiness 
level (TRL} scale to improve technology management has led to the emergence of 
many TRL-based models that are used to monitor technology maturation, mitigate 
technology program risk, characterize TRL transition times, or model schedule and 
cost risk for individual technologies, as well as technology systems and portfolios. In 
the first part of this paper, we develop a theoretical framework to classify those 
models based on the (often implicit} assumptions they make; we then propose 
modifications and alternative models to make full use of the assumptions. In the 
second part, we depart from those assumptions and present a new decision-based 
framework for cost and schedule joint modeling. 
Panel 22. Risk-Reduction Approaches in Acquisition. Management 
Thursday , May 17, 2012 
1:45 p.m. -
3:15 p.m. 
Chair: Mary Lacey, Deputy Assistant Secretary of the Navy, Research, 
Development, Testing, and Evaluation 
Acquiring Enterprise Systems as a Portfolio of Real Options 
Ronald Giachetti, Naval Postgraduate School 
The Effectiveness of Risk Management Within the DoD 
Donald McKean, Defense Acquisition University 
Affordability Engineering Framework Overview 
Scott Anderson, Virginia Wydler, and Joe Duquette 
The MITRE Corporation 
Acquiring Enterprise Systems as a Portfolio of Real Options 
Ronald Glachettl 
The Department of Defense (DoD} has an enterprise architectural vision 
and an accompanying transformation plan. The enterprise transformation plan 
describes multiple individual projects and systems that collectively deliver the 
desired capabilities and enterprise architecture. These projects are performed over 
planning horizons that span several years or more. Deciding on what projects to 
invest in, when to invest in them, and whether to continue the investment as time 
progresses is a difficult problem because of the uncertainty involved in the 
operational environment, the technology, and the associated project risks. This 
paper argues that enterprise systems acquisition can be modeled using real options 
to obtain project valuations that consider the environmental uncertainty and guide 
acquisition decisions. Moreover, because the enterprise architecture involves many 
projects that are interdependent, a portfolio investment approach is called for. We 
present a real options framework to plan a portfolio of projects as a 
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collection of compound real options. We Illustrate how the model can be applied In a 
case study derived from the DoD's transformation plan. The model and method 
contribute an approach to value a portfollo of projects that intentionally creates 
options to preserve decision flexibility and acquire the target architecture's 
capabilities at lower cost and risk. 
The Effectiveness of Risk Management Within the DoD 
Donald McKeon 
This research paper reports on the treatment of risk on several major 
weapon systems using published GAO reports, program reports such as the 
Systems Engineering Plan, and interviews of key program and technical leaders. 
Improvements to risk management within the DoD are identified as well as an 
implementation strategy for improving risk management within the DoD. 
Affordability Engineering Framework Overview 
Scott Anderson, Virginia Wydler, and Joe Duquette 
The current economic environment and mounting federal budget deficits are 
placing considerable economic stress on the Department of Defense (DoD} and 
other government agencies. Investments for new capabilities, upgrades, and 
enhancements to existing systems as well as simple continuations of existing 
programs require careful analysis and evaluation of their affordability, efficiency, and 
effectiveness. The Affordability Engineering Framework (AEF} is being designed to 
help the DoD respond to these Imminent fiscal realities and advance the practice of 
affordability engineering to improve acquisition program success.The AEF is a 
structured, actionable approach with tools and techniques to address affordability 
challenges throughout the life cycle. The AEF uses multi-disciplinary teams to 
quantitatively evaluate program affordability while identifying integrated cost, 
schedule, and performance trade space. The AEF includes four steps: an 
affordability risk assessment, a validation approach for coupling technical baselines 
and program cost estimates, a deliberate tradeoff process, and the generation of 
preferred courses of action with a recommendation based on a portfolio analysis 
methodology. 
Panel 23. Dimensions of Software Acquisition 
Thursday, May 17, 2012 
3:30 p.m. -
5:00 p.m. 
Chair: Reuben Pitts, President, Lyceum Consulting, LLC 
Total Ownership Cost a Decade Into the 21st Century 
Brad Naegle and Michael W. Boudreau 
Naval Postgraduate School 
Navigating Beyond the SLOC: Exploring Alternatives for Software 
Estimating 
Kathlyn Loudin and Eric D. Rocholl 
Naval Surface Warfare Center, Dahlgren Division 
Comparing Software Acquisition Models Against Each Other: The 
"Build" vs. "Buy" vs. "Rent" Trade Study 
Ron Kohl, R.J. Kohl & Associates 
Total Ownership Cost a Decade Into the 21st Century 
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ACQUISITION RESEARCH: CREATING SYNERGY FOR INFORMED CHANGE 
Brad Naegle and Michael W. Boudreau 
The intent of this research is to gather together the various approaches for 
controlling and reducing Total Ownership Cost (TOC) and to describe tools and 
methods to assist PMs and others in addressing TOC more effectively. This study 
examines TOC from the perspective of congressional direction, the perspective of 
the OSD and Service leadership's governance, the perspective of PM execution, and 
the perspective of available infrastructure support. 
Navigating Beyond the SLOC: Exploring Alternatives for Software Estimating 
Kathlyn Loudin and Eric D. Rochell 
Navy researchers recently surveyed numerous software-development 
org~niza.tio~s to ascertain current practices for software cost estimating. Preliminary 
findings 1nd1cated that the software development community tends to use level of 
effort (LOE) and engineering build-up approaches, while the cost estimating 
community tends to use source lines of code (SLOC)-based approaches. Practical 
experience has shown that, unless used within a well-understood and controlled 
domain by subject-matter experts, SLOC-based estimates can invite sources of 
ambiguity, uncertainty, and error. These result from factors such as non-standard 
counting definitions, tools, and reporting processes, as well as from the application of 
su~ject~ve scaling methodologies. Nonetheless, SLOC persists as an accepted 
estimating approach because the government uses SLOC to track major acquisition 
programs via contract data requirements list items (CDRLs) and formal reporting 
processes (e.g., Defense Cost and Resource Center artifacts). This research 
investigates novel ways of improving upon software cost estimating without 
completely abandoning the SLOC-based approach. Initial research explored the use 
of technical artifacts developed early in an acquisition life cycle (e.g., architecture 
pro.ducts, requirements, interfaces, etc.), in conjunction with SLOC, as inputs to the 
estimating process. 
Comparing Software Acquisition Models Against Each Other: The "Build" vs. 
"Buy" vs. "Rent" Trade Study 
Ron Kohl 
Software can currently be acquired in three different methods. The first is to 
have software custom built/developed to match a particular 
specification/requirement. We shall refer to this option as "make." The second is to 
purchase a software product from a vendor/supplier. We shall refer to this option as 
"buy." The third is to rent/outsource the use of a software product or a software 
development environment from a third-party supplier. We shall refer to this option as 
"rent.• It seems that what is lacking is some guidance to help acquirers decide which 
of these three software acquisition approaches to consider and, eventually, to select. 
This lack of objective, quantitative guidance (including risks associated with each 
option, decisions needed for each option, etc.) causes acquirers to sometimes make 
ill-informed decisions about which acquisition method to use. This paper identifies 
some of the differences between these three acquisition models as mapped against 
several life cycle phases and project activities, and then identifies risks associated 
with the "rent" option. 
Panel 24. Understanding the Cost/Capabilities of Humanitarian 
Assistance and Supply Operations 
3:30 p.m. -
5:00 p.m. 
Chair: Rear Admiral Kathleen Duseault, USN, Olrector, Loglstlce Program• 
and Corporate Operations Division (OPNAV N41) 
Estimating Logistics Burdens In Support of Acquisition Decisions 
Eva Regnier, Jay Simon, and Daniel Nussbaum 
Naval Postgraduate School 
Financing Humanitarian Assistance and Disaster Response: The Case 
of the T~hoku Earthquake and Tsunami 
Keenan Yoho, Naval Postgraduate School 
Capabllltles and Competencies In Humanitarian Operations 
Aruna Apte and Keenan Yoho 
Naval Postgraduate School 
Estimating Logistics Burdens In Support of Acquisition Decisions 
Eva Regnier, Jay Simon, and Daniel Nussbaum 
Department of Defense policy and federal statute call for using the fully 
burdened cost of energy In cost estimates that support acquisition decision-making, 
so that decisions reflect all the costs throughout the organization that will be incurred 
(or saved) by a given acquisition decision. This work explores methods to estimate 
the fully burdened cost of supply for fuel, batteries, water, and other consumables as 
a function of variables that may be modeled during early (up to and including 
Milestone A) acquisition decisions, such as the geographic location at which supply 
Is demanded. 
Financing Humanitarian Assistance and Disaster Response: The Case of the 
Tohoku Earthquake and Tsunami 
Keenan Yoho 
As the U.S. Navy increases the number of formal humanitarian assistance 
and disaster response (HA/DR) missions, the way in which it executes responses will 
have significant impacts on budgets established for defense. Because financial 
expenditures are the result of operational activities, the decisions regarding both the 
types of assets that will be employed as well as when those assets will be deployed 
during an HA/DR mission demand careful consideration by decision-makers at the 
planning and policy making levels. This study will examine both the type and timing 
of expenditures in support of the HA/DR mission to assist with the complex disaster 
as a result of the Tohoku earthquake of 2011 in Japan. Results will be compared to 
the few recent studies that have addressed the financial implications of HA/DR 
operations. Policy recommendations will be made with respect to the types of 
activities and assets that should be managed most closely in order to avoid 
excessive costs. 
Capabilities and Competencies in Humanitarian Operations 
Aruna Apte and Keenan Yoho 
This research will explore the core capabilities of the U.S. military as well as 
non-military organizations through the lens of the disaster response life cycle. 
Disasters and war share several attributes, such as the presence of displaced, 
injured, and vulnerable persons and the need for functioning infrastructure and life 
support through distribution of emergency supplies and services. Both the U.S. 
military and non-military organizations bring assets, skills, and capabilities to a 
humanitarian crisis; however, the competencies and capacities of each are far from 
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homogeneous. Identification of the specific competencies and capabilities that are 
core to the types of organizations bringing logistics and support to a crisis can 
enable better planning by both military and non-military organizations such that 
greater effectiveness and efficiency in the humanitarian response is achieved. 
Panel 25. Contemporary Acquisition Issues 
Thursday, May 17, 2012 
3:30p.m.-
5:00 p.m. 
Chair: Harry Hallock, Deputy Director, Army Contracting Command 
Applying the Three C's of Sustainable Development to Defense 
Department Planning 
Elliot Maltz, Willamette University 
Past Performance as an Indicator of Future Performance: Selecting an 
Industry Partner to Maximize the Probabl/lty of Program Success 
James Bradshaw and Su Chang 
The MITRE Corporation 
Contracting Officer Workload and Contingency Contracting: Evidence 
From the Department of Defense 
Patrick Warren and Nancy Huff 
Clemson University 
Applying the Three C's of Sustainable Development to Defense Department 
Planning 
Elliot Maltz 
This exposition reviews the extant literature on sustainable development 
and interviews from senior executives from multinational enterprises to develop a 
framework for understanding the conditions which generate high shared value 
initiatives for global enterprises and for the broader system. We consider how the 
lessons from private industry may be applied in the defense department acquisition 
process. In general, our analysis indicates that both types of enterprises (private and 
military) are most likely to generate high shared value when they have the capability 
to do so, there is consistency between the creation of primary stakeholder value and 
system value, and that the system value can be cultivated beyond the enterprise that 
created the original initiative. From a military acquisition perspective, our analysis 
suggests that additional factors may need to be considered in the evaluation of 
partners in light of the revised energy policy currently being Implemented. 
P••t Performance as an Indicator of Future Performance: Selecting an Industry 
Partner to Maximize the Probablllty of Program SucceH 
James Bradshaw and Su Chang 
The federal contracting process should enable a government organization 
to select a contractor that will become a true business partner. Today's source 
selection processes provide opportunities to evaluate how well a contractor proposes 
a solution; however, the government's processes, policies, and tools are ill suited to 
evaluating how well a contractor can be expected to deliver on its proposed 
solutions. Like most government agencies, the Department of Defense (DoD) relies 
too heavily on the contractor's proposal-what the contractor claims it can do--
versus evaluating past performance to determine what a contractor has proven it can 
do. The lack of adequate past performance data and of processes to 
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effectively evaluate the quallficatlons of companies, Including examples of the 
contractor's trustworthiness end key personnel, has contributed to a series of 
program failures, cost overruns, and schedule delays. Without adequate data and 
processes to address these Issues, the DoD runs the risk of duplicating these 
program failures and missing the opportunity to capture this information and prevent 
repeated mistakes with the same contractor. 
Contracting Officer Workload and Contingency Contracting: Evidence From 
the Department of Defense 
Patrick Warren and Nancy Huff 
This paper investigates the relationship between endogenously inc?~ple~e 
contracts and the selection of procurement terms. We take advantage of vanat1on in 
the workload of Department of Defense (DoD) contracting officers to estimate the 
relationship between contractual incompleteness and procurement outcomes, such 
as the use of competitive acquisitions procedures and the risk of renegotiation. In a 
sample of 4.6 million contracts from 32 DoD procurement offices over six years, 
increases in the cost of writing complete contracts led to decreased reliance on 
competitive acquisition procedures, Increased reliance on firm-fixed-price contracts, 
increased rlsk of renegotiation, and increased total costs of procurement. Although 
the effect of limited acquisitions capacity on contingency contracts in Iraq and 
Afghanistan has generated a lot of concern recently, we find that, if anything, these 
contracts are a little less responsive to workload. The DoD's acquisitions manpower 
has not kept up with the exceptional growth In the level of acquisitions contracting 
over the past decade. This paper clarifies some of the potential economic 
consequences of the resulting increase in workload faced by DoD contracting 
officers. 
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